in the 1969 account.
Many of the cases out of which the tables are built have been published, so the present list should not be pooled with any previous publication in which the Xg groups were done by the Blood Group Unit.
Xg Frequencies
We have used as a standard the frequencies given by Noades et al (1966) A more recent count (Sanger, Tippett, and Gavin, 1971) brings the total up to 6784 with, curiously and conveniently, exactly the same allele frequencies to three figures.
Notation
We apologize for using the old notation XXY rather than 47,XXY and XO rather than 45,X: just Table I the Xg distribution of the 395 XXY patients differs very significantly from that of males. The distribution also differs, but just significantly, from that of normal females: this was to be expected, for when both Xs are from the mother they will presumably sometimes carry duplicate copies of one of her Xg loci, which will push the Xg distribution a little away from that of the female.
The closeness of the Xg distribution in XXY to that of the female must mean that postzygotic mitotic errors can play little part in their causation.
The Xg distribution of the 113 patients in Table I with more complicated karyotypes does not differ from that of females. There is a slight hint of heterogeneity in Xg distribution between the 395 and the 113 (x2 = 2-97).
The family Xg information about the 395 XXYs of Table I is given in Table II ; when both parents of an XXY man are available the Xg groups will show whether the extra X is of paternal or maternal origin in about one eighth of the cases.
In some families the Xg groups give direct evidence about the site of the accident responsible for the two Xs: for example, there are 7 families in Table II in which the mother is Xg(a -) and the XXY son is Xg(a +); this shows that the extra X is paternal but further shows that disjunction has failed at the first meiotic division of spermatogenesis. There are 13 familes in which the father is Xg(a+) and the XXY son is Xg(a-) and these show non-disjunction to have involved a maternal X but do not specify at which cell division.
The families of Table II Turner's Syndrome in Females The commonest cause of Turner's syndrome is the lack of one sex-chromosome to leave a single X; a less common cause is lack of the short arm of one of the two Xs. The Xg groups of the series are given in Table IV . The proportion of XO propositi is probably greater than appears from the Table: rarer karyotypes must often have been selected for Xg grouping.
The patients in section 1 of Table IV have the male Xg distribution. The reason is obvious in the XOs who have a single X on any one of their cells. The distribution to be expected in the XXqi, XO/XXqi, XXp -, and XO/XXp -depends on the answer to two questions-whether the Xg locus is involved in the preferential inactivation of a defective X chromosome (Muldal et al, 1963) and whether the Xg locus is sited on the short or the long arm of the X. These questions will be discussed below: here it is enough to say that the Xg distribution in the XXqi etc class is clearly male.
The figures for the XO/XY class are nearly twice as likely to represent a female rather than a male distribution; this is surprising, though the numbers are small. The Xg distribution is 5-8 times more likely to be female than male.
The Xg distribution is 9-1 times more likely to be XXY than male.
The Xg distribution is 1-6 times more likely to be XXY than female.
The XO/XXr and XO/XXf in section 2 of Table  IV (Buckton et al, 1971b) . A male member of the family demonstrates that Xga can express itself, though more weakly than normal, when carried on one or the other part of the severed X. In female members carrying the translocated X it is, surprisingly, the normal and not the translocated X that is latelabelling. A female in the family appears to give direct evidence that the Xga carried on her normal, late-labelling, X can express itself, though more weakly than normal. We wrote 'appears to give' because Buckton and her colleagues are careful to consider another theoretically possible interpretation of the woman's Xg genotype.
X Chromosome Abnormalities and the Questions of Xg Inactivation and Location There is growing evidence that Xg when carried on a structurally normal X chromosome is not subject to inactivation (Gorman et al, 1963; Race and Sanger, 1968; Fialkow, 1970; Fialkow et al, 1970; Lawler and Sanger, 1970) . The only evidence in favour of Xg in- activation (Lee et al, 1968) has been called in question (Weatherall et al, 1970) .
If, in consequence, we suppose that Xg is not subject to inactivation when carried on an abnormal X we are faced with a paradox. In Table V (1970) concluded that this contradiction could only be resolved by assuming that, in the known preferential inactivation of an abnormal X (Muldal et al, 1963) , the Xg locus is also inactivated.
Inactivation of Xg would also explain the unquestionably male distribution of Xg in the 114 XXqi, XXp -etc, of (Polani et al, 1970 ). This possible complication was recently illustrated by the family reported by Buckton et al (1971a) mentioned in the previous section. However, excluding the demonstrable mosaics does not alter the picture: in Table IV The present evidence is therefore that the Xg locus is not subject to inactivation when carried on a normal X, and probably is subject to inactivation when carried on a deleted X.
There is nothing definite to say about the long or short arm location of Xg. However, X translocations, now that the fluorescent technique makes their recognition more certain, may, before long, plot the position of Xg.
Of course, we shall be very glad to group for Xg people with X translocations, or, indeed, with X chromosome abnormalities of any other kind.
Summary
Eight tables condense the results of testing 1547 patients, of northern European extraction with various abnormalities of sex for the Xg blood groups, a greater number of their relatives were also tested.
The Xg groups contribute to knowledge in several classes of abnormality, such as Klinefelter's
